The prognosis of gallbladder (GB) cancer is very poor because it usually presents at an advanced and incurable stage.
ed. 437 patients with pathologically confirmed GB polyps were enrolled. The patients were divided into two groups:
group I -359 patients with benign GB polyp (76.4%) and group II -53 patients with GB adenoma (11.3%) and 25 patients with incidental GB cancer (5.3%). The process of the subjects' selection is shown in a flow diagram (Fig. 1 ).
Group I included the patients with the benign non-neoplastic polyp, such as cholesterol polyp, hyperplastic polyp, or inflammatory polyp.
The demographic and clinical features were collected from the patients' records retrospectively; age, gender, symptoms such as abdominal pain, dyspepsia, fever, preoperative diagnosis and preoperative procedure such as endoscopic retrograde cholangiopancreatography (ERCP) or percutaneous cholecystostomy (PTC). The patients who had the history of antibiotics treatment for cholecystitis or cholangitis were also checked. Laboratory findings including calcinoembryonic antigen (CEA), carbohydrate antigen (CA 19-9), alkaline phosphatase, gamma-glutamyl transferase (GGT), aspartate aminotransferase (AST), alanin aminotransferase (ALT), total and direct bilirubin were performed. Sizes of polyp or tumor were evaluated macroscopically. Radiologic and pathologic finding such as polyp or tumor size, presence of stone, and GB wall thickening were also evaluated. GB wall thickening was identified by imaging studies, such as ultrasonography or computed tomog- 
RESULTS

Baseline characteristics
The total number of patients was 437, of whom 37.8 % were male. The median age was 49.6 years (18-85). A total of 359 patients with GB polyp (group I) were identified in our analysis. The mean age at surgery was 47.9 years (range, 18-80), and the female was more common among the group I (female-to-male ratio: 1.54:1) ( Table 1) . 99 patients had presented symptoms (27.6%), and 38 patients had treated with antibiotics because of cholecystitis or cholangitis (10.6%). Preoperative procedure such as ERCP or PTC was conducted with 25 patients (7.0%). The mean age of the 78 patients with GB adenoma or incidental GB cancer (group II) was 57.7 years (23-85). Male was more common (maleto-female ratio: 1.43:1), and 26 patients had showed symptoms (33.3%). Antibiotics for cholecystitis or cholangitis were prescribed to 16 patients (20.5%), and preoperative procedure was performed in 10 patients (12.8%).
Radiologic and pathologic characteristics
Among 359 patients in group I, 332 patients with cholesterol polyp, 25 patients with hyperplastic polyp, and 2 patients with inflammatory polyp were identified. 37 patients had GB polyp larger than 10 mm (10.3%). GB wall thickening and GB stone were observed in 77 and 96 patients The laboratory findings were similar in GB polyp, GB ade- 
DISCUSSION
GB cancer is one of the gastrointestinal or hepatobiliary neoplasms with the worst prognosis. Therefore, it is essential to identify the cancer in early stage. Cholelithiasis is an well-established risk factor for GB cancer, and duration or size of gallstone is associated with increased risk of GB cancer. [7] [8] [9] Anomalous junction of pancreaticobiliary duct 10 or porcelain gallbladder 11, 12 is additional risk factors for GB cancer.
GB polyps are also associated with risk of malignancy.
GB polyps are mostly asymptomatic and symptoms are usually non-specific. Recently, because of wide spread use of transabdominal ultrasonography for health check-up, the incidence of GB polyp is increasing up to 4-5%. 13, 14 Most of small GB polyps are benign and remain stable for a long period. [9] [10] However, size greater than 10mm of the polyps might be the most important risk factors for GB cancer. In a study of 74 patients with resected gallbladders, cholesterol polyp was found in 44 cases (59%), adenomas in 5 cases (7%), cancers in 6 cases (8%). Almost all (97%) of cholesterol polyps were less than 10mm in diameter. Otherwise 94% of adenoma or carcinomas were greater than 10 mm. 15 Koga et al. 16 reported that 88% of GB cancer patients who underwent cholecystectomy exceeded 10mm in diameter in a retrospective study. Our study have shown similar results that 40 of 78 patients (51.3%) with GB adenoma or incidental GB cancer were greater than 10mm in a diameter while only 37 of 359 patients with GB polyp (10.3%) were over 10 mm (p <0.001).
Cancerous polyps are more frequent in patients older than 20 In a review of the literature, all patients with gallbladder polyps who are symptomatic, have lesions greater than 10 mm in diameter or have complicating factor such as age over 50 years or concurrent gallstones should undergo surgery. 6 Furthermore, history of inflammation of GB, GB wall thickening could be considered as additional predictive factors for malignancy.
Limitations of this study include the reliance on data obtained from the patients who got surgery. First, patients with GB polyp who were not underwent cholecystectomy, were not included, Second, patients diagnosed with other findings including GB stone or cholecystitis before surgery were included.
In conclusion, although the incidence of GB cancer is relatively low, and most GB polyps have benign natural course, some of GB polyps have its definitely malignant possibility.
In this study, male gender, old age (≥50 years), larger size 
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